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Background

The expected minimum stress-to-rupture of the weld is a function of the stress 
rupture factor (R) and the expected minimum stress-to-rupture (Sr) of the base 
metal.
Where,

R =
average rupture strength of the filler metal
average rupture strength of the base metal
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Motivation
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Purpose

An alterative filler metal is desired to improve the creep-rupture strengths of Alloy 
800H weldments for the qualified temperatures and services lives.  This work 
investigates an Alloy 800H weldment with Alloy 617 filler metal fabricated by 
semiautomated gas tungsten arc welding (GTAW). 
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Experimental Methodology
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Ni Cr Fe Mn C Cu Si S Al Ti Mo Co
800HT base metal 30.45 19.30 47.05 1.31 0.063 0.21 0.37 0.001 0.43 0.45 0.21 0.11

Division 5 
requirements

minimum 30.0 19.0 39.5 - 0.05 - - - 0.15* 0.15* - -

maximum 35.0 23.0 - 1.5 0.10 0.75 1.0 0.015 0.60* 0.60* - -
* Al + Ti ≥ 0.50%

Chemistry of the Alloy 800HT base metal and Alloy 800H chemistry requirements specified in Division 5 in weight percent

Ni Cr Co Mo Fe Mn Al C Cu Si S Ti

53.91 22.41 11.49 8.98 1.37 0.11 1.10 0.89 0.04 0.04 0.001 0.34

Chemistry of the Alloy 617 filler metal in weight percent



Results and Discussion
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Conclusion

• Preliminary creep-rupture data of the Alloy 800H weldment with Alloy 617 filler 
metal do not show significant improvement compared to the filler metals 
currently permitted in Division 5 for Alloy 800H weldments.

• Therefore, Alloy 617 filler metal is unlikely to offer significantly improved stress 
rupture factor values for Alloy 800H weldments.

• An alternative filler metal for Alloy 800H weldments with improved creep-rupture 
strengths compared to the Division 5 permissible filler metals continues to be 
pursued.  UTP A 2133 Mn is currently being investigated.
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